Rapid detection and differentiation of dengue virus serotypes by NS1 specific reverse transcription loop-mediated isothermal amplification (RT-LAMP) assay in patients presenting to a tertiary care hospital in Hyderabad, India.
Early and rapid detection of dengue virus (DENV) infection during the acute phase of illness is crucial for proper patient management and prevention of the spread of the infection. In the present study, the standardization and validation of a one step, four tube reverse transcription loop-mediated isothermal amplification assay (RT-LAMP) for rapid detection and serotyping of the DENV targeting NS1 gene using the Genie® II flourometer was carried out. The performance of the RT-LAMP was compared to RT-PCR, CDC 1-4 Real time PCR and the NS1 antigen ELISA, IgM and IgG anti DENV antibodies. Acute DENV infection was confirmed in 250/300 patients suspected clinically of DENV infection. RT- LAMP and CDC 1-4 Real time PCR assay was positive in 148/250 patients, while 92/250 patients were positive for anti- Dengue IgM and IgG antibodies. The RT-LAMP assay and the CDC real-time RT-PCR assay showed high concordance (k=1.0). The detection rate of acute DENV infection improved to 96% (240/250) when the results of RT-LAMP were combined with NS1 Ag, IgM and IgG ELISA. The RT-LAMP had a detection limit of 100 copies for DEN-1 and DEN-2, 10 copies for DEN-3 and DEN-4 compared to 1000 copies for DEN-1 and DEN-2, 100 copies for DEN-3 and DEN-4 by the conventional RT-PCR. The assay showed 100% specificity. The RT-LAMP assay developed in this study has potential use for early clinical diagnosis, serotyping and surveillance of DENV infection in endemic countries such as India.